The objective of this paper is to research the effects of CdCl 2 treatment on min- leaves under Cd treatment were modified, the content of amino acids in the glycolate pathway became larger than that in control, the content of amino acids in the pyruvic acid synthesis pathway and tyrosine and phenylalanine became smaller than that in control, the content of other amino acids also had made a certain degree change. The results provided the important basis for safety production and quality evaluation of leaves in Malus hupehensis var. pingyiensis.
Introduction
The content of Cd released by people in the world in the near 50 years reached about 22,000 t [1] , a large number of Cd got into soils, and caused the heavy metal pollution of farmland, which became an important source of heavy metal farmland pollution. The photosynthesis, DNA damage, fatty acid composition and lipid peroxidation of plant had been explored by some researchers [2] [3] [4] . Malus hupehensis var. pingyiensis is a kind of peculiarly woody plant in China, belonging to tea plant. Quality is a vital indictor of tea traits in the process of production. Mineral elements such as Ca, Mg, Fe, Mn, Zn were important macroelement and microelement needed by human body, the amino acid was one of macromolecules with multitudinous biological activity of biological organism, both of them should go hand in hand with quality of tea.
Moreover, the quality of tea was also affected by age, processing technology, application of nitrogen fertilizer, growth environment and other factors of tea plant [5] [6] . Quality of tea was effectively improved with the use of organic fertilizer [7] . What happened to the mineral elements and amino acid of leaves in Malus hupehensis var. pingyiensis under Cd treatment? The problem studied would help to explain their mechanisms influenced by Cd stress. In this article, change of mineral elements and amino acids in Malus hupehensis var. pingyiensis leaves under Cd treatment were studied, the results will provide the important basis for safety production and quality evaluation of leaves in Malus hupehensis var. pingyiensis.
Materials and Methods

Materials and Treatments
According to the test method [8] , firstly, the concentrated CdCl 2 solution was mixed with the one-half Hoagland's solutions to make the solutions with CdCl 2 mg•L −1 of 0, 0.5, 5, 10, respectively. Secondly, the seedlings of Malus hupehensis var. pingyiensis with 6 leaf were planted into and cultivated in the above solutions. The seedlings were measured for 30 days after CdCl 2 treatment, repeated for three times.
Data Analysis
The data in the article were completed with Excel statistical software 2003 and SPSS 17.0 statistical software package, the significant difference was conducted by Duncan's new multiple range method.
Results and Analysis
Variation Characteristics of Mineral Elements
The effects of CdCl 2 treatment on the absorption of different mineral elements had a certain degree of difference. As far as Ca and Mn were concerned, 0. CdCl 2 treatment), the content of Mg, Fe and Zn in the leaves was obvious smaller than that in the control with the increase Cd concentration (Table 1) .
Changes of Amino Acids
It was shown in the Table 2 Low Cd concentration treatment reduced the content of the essential amino acids and non-essential amino acids in human body by 4.67%, 9.07%, respectively.
However, high Cd concentration treatment (10 mg•L −1 CdCl 2 ) raised the content of the total amino acids in Malus hupehensis var. pingyiensis leaves. In all, the effects of Cd treatment on amino acids metabolism pathway had obvious variation.
Discussion
Mineral Elements
Mineral elements in plant are the important component of plant leaf, which affect the production capacity and quality of plant. [12] . 7 kinds of mineral elements (including Cu, Zn, Pb, Ni, Mn, K, P) are confirmed the characteristics elements of Lagera pterodonta [13] . The relationship between contents of mineral elements and fruit quality indexes were studied, the results indicated that controlling or reducing N application, with adding P, K, Zn and Mn appropriately improved its fruit quality [14] .
Cd is one kind of important pollution sources for soil, it affected growth, quality, element absorption and distribution of plants. In the paper, the lower Breeding of Cd-tolerant plant variety is becoming an important problem to be resolved, it directly influences product safety of plant and human healthy. In the following years, the research on selection of Cd-tolerant plant variety by using many methods and technologies should be accelerated, it will help to normally grow for plant and ensure safety of product quality.
Amino Acids
Content and types of Amino acids in plant tissues determined plant product quality. Amino acids content was affected by plant population, varieties, weather condition, soil type, heavy metal and other factors [17] [18] . Organic fertilizer increased the free amino acids content and quality in tea leaves [7] . Relational cultivation technologies raised the essential amino acids content in winter wheat [10] . Cd treatment reduced the serine and isoleucine contents and made free amino acids content no significant change in rat [19] . In the paper, different Cd concentration treatment promoted the serine contents, the result was different ) increased the contents of isoleucine, essential amino acids, non-essential amino acids and total amino acids ( Table 2) . Cd treatments varied the amino acids metabolism pathway, the contents of all the other amino acids had different change. Amino acids are the raw materials of protein synthesis and products of protein decomposition. The reason why content of some amino acids became bigger compared to control might be that the elevation of cell membrane permeability and related protein degradation, and the decrease in content of other amino acids compared to control might be resulted from the inhibition of those matters transport and related protein degradation, the mechanism on amino acids metabolism influenced by Cd treatment should be explored through further scientific experiments. 
Conclusions
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